That patients with essential hypertension have an exaggerated natriuretic response to the rapid intravenous administration of sodium is well established (1) (2) (3) (4) (5) . Other hypertensive states have also been reported to exhibit an exaggerated natriuretic response to acute salt loading (4, (6) (7) (8) (9) (10) (11) . Although the mechanisms responsible for this phenomenon remain unknown (5) , one of the possibilities is that the elevation of the blood pressure per se may cause the enhanced natriuresis (10) .
In the present investigation the natriuretic response to acutely administered sodium was studied under controlled conditions in normotensive subjects and after elevation of the blood pressure with the pressor amine, metaraminol. Subjects excreted two to four times as much sodium as when responding to a similar sodium load without metaraminol.
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Methods
Five normotensive male subjects (three Caucasians and two Negroes), ages 33 to 48, without evidence of cardiac, hepatic, or renal disease were studied. Three had minimal healing dermatological lesions, one had inactive duodenal ulcer, and the other had minimal inactive pulmonary tuberculosis.
Three subjects (group I, no. 1, 2, and 3) received a total daily intake of 150 mEq of sodium. They were provided a diet containing 10 mEq of sodium daily and in addition were given 35 mEq of sodium chloride in gelatin capsules with each meal and at bedtime. Two subjects (group II, no. 4 and 5) received a total daily sodium intake of 10 mEq. Daily urine excretion of sodium was determined, and the patients were in sodium balance at the time each of the following studies was performed. The particular chronological order in which these studies were done was varied among the subjects.
Group I. Daily sodium intake of 150 mEq 1) "Blank day." The subjects had breakfast and drank 20 ml of tap water per kg of body weight between 7 and 8 a.m. At 8 a.m. the subj ects lay down and remained recumbent until 3 p.m., except for standing to void at half-hour intervals. After each voiding they were given by mouth 5 g of carbohydrate and sufficient water to maintain a stable urine flow. Blood pressure and pulse were recorded at 30-minute intervals. The sodium chloride capsules were omitted on the morning of each day of study. At 3 p.m., when the day's study was completed, the two omitted doses of salt were administered so that the daily total oral intake of sodium remained 150 mEq.
2) "Metaraminol control day." The protocol was the same as on "blank day," except that 10 to 16 above the premetaraminol level. The blood pressure and pulse rate were recorded every 2 to 5 minutes. The mean blood pressure was calculated as the diastolic pressure plus one-third of the pulse pressure.
3) "Saline control day." The protocol was the same as on "blank day," except that 2,000 ml of a solution containing 125 mEq per L of sodium, 100 mEq per L of chloride, and 25 mEq per L of lactate was administered intravenously from 10:30 a.m. to 12 noon. 4) "Metaraminol-saline day." The protocol was the same as on "blank day," except that the metaraminol solution was infused between 9:30 a.m. and 1 p.m. as described for the "metaraminol control day" and that the hypotonic sodium solution was given from 10:30 a.m. to 12 noon as described for the "saline control day." Groutp II. Daily sodium intake of 10 mEq These two subjects were studied as described for "saline control day" and "metaraminol-saline day." The protocols were the same, except that the oral water load was 500 ml.
Creatinine, sodium, potassium, chloride, and total solutes were measured in serum and urine. Endogenous creatinine (Cc,), osmolal (Cosm), and free water (CH2o) clearances were calculated in all subj ects. Inulin and para-aminohippurate clearances (C50, CPAH) were estimated in Subject 1 throughout the studies by a standard technique (12) (Table I) .
2) "Metaraminol control day." During metaraminol infusion the average mean blood pressure for group I was 111 mm Hg. The rate of excretion of sodium was unaltered (Table I, Figure 1 ).
There was no difference in the maximal increase of sodium excretion from the mean preinfusion rate between the "metaraminol control day" and the "blank day" (Table III, Figure 2 ). Neither Ccr nor C1, changed significantly (more than 15%o) (Table I). 3) "Saline control day." After the sodium infusion there was no change in mean blood pressure. The rate of excretion of sodium increased in the five subjects studied (Tables I, II , and III; Figures 1 and 2) .
In four of the five subjects, during the saline administration neither Ccr nor C1n was significantly different from the preinfusion periods (Tables I and II). Subject 3 had a slight decrease in Ccr. Subject II, and III). The maximal increase of sodium excretion from the mean preinfusion rate on this day was an average of 261 % greater tlhan on the "saline control day" in the three subjects of group I (Figure 2 ). 2 Similar results were obtained in the two subjects studied while taking the 10-mEq sodium diet. Figure 3 illustrates the results in one of these subjects.
There were no significant changes in CCr or CIn after the metaraminol and saline infusions in four of the five subjects (Tables I and II) .. Subject 3 had a slight decrease in CCr. In Subject 1 the CPAH decreased 21% after the vasopressor infusion.
2Angiotensin II was employed in Subject 1 with different results. The excretion of sodium after the administration of angiotensin II was markedly reduced, as described by others (17) (18) (19) (20) . This effect of angiotensin II on sodium excretion was not markedly modified by the rapid iv administration of sodium. During the saline infusion serum sodium concentration did not change significantly in four of the subjects (-0.1 to + 4.4 mEq per L) and decreased 9.6 mEq per L in Subject 3. There were no significant changes in serum potassium concentration in four subjects (-0.6 to + 0.2 mEq per L) and a decrease of 0.9 mEq per L in Subject 1. There were no significant changes in serum chloride concentration (-1.4 to + 3.8 mEq per L).
The excretion of chloride and total solutes and urine flow generally followed the changes in sodium excretion in all the experimental days. There were no remarkable changes in the rate of excretion of potassium, except for a transient increase with the saline infusion in group II. The Cosm increased on the "metaraminol-saline day." There were no consistent changes in Cosm or CH20 in the other experimental days. The pulse rate decreased in all the subjects during the metaraminol infusion; Subject 2 had few isolated premature beats.
Discussion
The administration of metaraminol in amounts sufficient to elevate systemic blood pressure in normotensive subjects is evidently accompanied by an enhanced natriuretic response to rapidly administered sodium. The augmented natriuresis observed is modest in comparison to the markedly enhanced natriuresis observed in patients with essential hypertension (2, 5) . Although this difference might be related to differences in the degree of hypertension or the duration of increased blood pressure, the present data do not permit further interpretation of this point.
Although the possibility of a direct effect of the vasopressor agent on sodium excretion cannot be excluded, it seems unlikely, considering that the administration of) metaraminol alone did not result in increased sodium excretion. No significant changes in Ccr or Ci, were observed in this study.
This augmented sodium excretion was present at two different levels of salt intake, 10 and 150 mEq of sodium daily. Papper, Belsky, and Bleifer (5) demonstrated that the exaggerated natriuresis of patients with essential hypertension is apparent at all levels of salt intake ranging from 10 to 300 mEq daily.
There are observations implicating elevated blood pressure in the exaggerated natriuresis of hypertension. This phenomenon has been repeatedly reported in patients with essential hypertension (1) (2) (3) (4) (5) . Patients with hypertension caused by chronic glomerulonephritis (9, 10), Cushing's syndrome (4, 6, 7), pheochromocytoma (4), primary aldosteronism (8, 11) , and unilateral renal disease (10) have also been reported to have an exaggerated natriuretic response to acute salt loading, suggesting that elevated blood pressure could be a common denominator in this phenomenon.
Selkurt, Hall, and Spencer (21) and more recently Tobian, Coffee, Ferreira, and Meuli (22) reported studies in animals indicating that an increase in renal arterial perfusion pressure results in augmented sodium excretion. The mechanisms whereby this occurred were not clear. Tobian and his associates suggested the possibility of some intrarenal humoral mediation, and Selkurt and co-workers considered some intrarenal hemodynamic alterations.
The present data do not permit further delineation of the precise mechanisms involved in the enhanced natriuresis observed when a salt load is administered after systemic blood pressure has been elevated with metaraminol in normotensive subjects.
Summary
The natriuretic response to an acutely administered intravenous sodium solution (125 mEq per L) was studied under controlled conditions in five normotensive subjects and after elevation of the blood pressure with the pressor amine, metaraminol.
Under the described conditions, there was an augmented natriuretic response to the rapid administration of sodium in the five normotensive subjects. This augmented response was present at two different levels of dietary sodium intake. The vasopressor agent alone did not increase sodium excretion.
The mechanisms whereby this enhanced natriuresis occurs in normotensive subjects under the described conditions are not known.
